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SECTION I 
INTRODUCTION 
A. CONCl3PT AND PUBPOSE OF THE OPQ DATA ARCEIVES 
The OFQ archives  have been assembled as p a r t  of t h e  OFQ re sea rch  
(Refs. 1-4) i n  t h e  O r b i t e r  Experiment (OEX) t o  preserve and document 
s h u t t l e  f l i g h t  d a t a  r e l evan t  t o  v e h i c l e  dynamics, f l i g h t  c o n t r o l ,  and 
f l y i n g  q u a l i t i e s .  This is a first  s t e p  in an e f f o r t  t o  make va luab le  
f l i g h t  c o n t r o l / f l y i n g  q u a l i t y  data bases widely a v a i l a b l e ,  and e a s i l y  
a c c e s s i b l e  t o  t h e  research community a t  l a rge ,  s o  t h a t  maximum use can 
be made of da t a  from c o s t l y  f l i g h t  tests and s imulat ions.  In t h e i r  com- 
p l e t e  form, the  OFQ archives  con ta in  d e s c r i p t i v e  t e x t  (e.g., gene ra l  
information about t he  f l i g h t ,  s igna l  d e s c r i p t i o n s  and u n i t s )  as w e l l  as 
numerical t i m e  h i s t o r y  data. For a complex program such as t h e  s h u t t l e  
O r b i t e r  F l i g h t  Test (OFT), the a v a i l a b i l i t y  of very l a r g e  q u a n t i t i e s  of 
d a t a  is a major problem. O f f i c i a l  s h u t t l e  f l i g h t  d a t a  bases such as t h e  
NASA JSC Master Products Data Base (MPDB), con ta in  thousands of s i g n a l s  
from a l l  a spec t s  of s h u t t l e  operat ion f o r  complete e n t r i e s .  However, a 
t y p i c a l  f l y i n g  q u a l i t i e s  ana lys i s  may involve less than a dozen s i g n a l s  
over  a " t i m e  s l ice"  of less than a minute. Thus, t h e  a rch ives  are 
intended t o  provide f l i g h t  phase o r i en ted  d a t a  s u b s e t s  with r e l evan t  
s i g n a l s  which are e a s i l y  i d e n t i f i e d  and used. Massive f l i g h t  d a t a  sets 
r e q u i r e  powerful and capacious computers such as t h e  ADFRF CYBER and i t s  
replacement t h e  ELXSI. However, f l i g h t  r e sea rch  is done by many workers 
a t  many loca t ions  on many d i f f e r e n t  computers, and thus convenient r ap id  
d a t a  t r a n s f e r  among computers and r e sea rch  f a c i l i t i e s  is very important. 
The c r i t i c a l  tes t  of t h i s  c a p a b i l i t y  is d a t a  t r a n s f e r  t o  a remote f a c i l -  
i t y  where "face-to-face" help with d a t a  f i l e  manipulation is  not gener- 
a l l y  ava i l ab le .  This pu t s  a premium on documentation and is t he  reason 
f o r  t h i s  report .  I d e a l l y  much of t h i s  information should a l s o  r e s i d e  in 
t h e  a rch ive  computer f i l e s .  
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B. IMPLIED REQUIREMENTS POK DATA "IDLING 
In t h e  OFQ landing a n a l y s i s  and in most f l i g h t  test programs, d a t a  
i s  obtained from a v a r i e t y  of on-board and ground based instrumentat ion,  
and s t o r e d  on a v a r i e t y  of media i n  var ious  formats  a t  var ious  sample 
r a t e s .  Time skews among d a t a  channels i s  common due t o  ins t rumenta t ion  
f a c t o r s  such as mult iplexing.  Thus, a s o p h i s t i c a t e d  d a t a  handl ing s y s -  
tem -- hardware and sof tware -- is requi red  t o  assemble d a t a  archives .  
Once the  archives  are assembled, t h e  d a t a  handl ing system must provide 
rap id  convenient access t o  t h e  f i l e s ,  and e f f i c i e n t  means of s e t t i n g  up 
s i g n a l  and time per iod  subse t s  as "working f i l e s "  f o r  s p e c i f i c  analyses .  
Magnetic tapes  have t r a d i t i o n a l l y  been t h e  primary means f o r  l a rge  scale 
d a t a  t r a n s f e r  between f a c i l i t i e s ,  but t h i s  r equ i r e s  spec ia l i zed  and 
expensive tape d r ives  a t  both f a c i l i t i e s .  Rapid development of computer 
telecommunications makes i t  now f e a s i b l e  t o  r o u t i n e l y  t r a n s f e r  reason- 
ably s i zed  working f i l e s  by s tandard  phone l i nes .  I f  t h e  da t a  handl ing 
system is designed t o  accommodate t h i s ,  expensive t a p e  hardware can be 
e l imina ted  by r e l a t i v e l y  inexpensive and v e r s a t i l e  communication s o f t -  
ware with acceptable  reduct ions in speed and capac i ty .  
Research in f l i g h t  con t ro l  and f l y i n g  q u a l i t i e s  has s p e c i a l  da t a  
handl ing requirements which ar ise  from t h e  presence of the human p i l o t .  
While many t y p e s  of ana lys i s ,  such as i d e n t i f i c a t i o n  of aerodynamic sta- 
b i l i t y  de r iva t ives ,  are w e l l  s u i t e d  t o  a lgori thms coded in FORTRAN and 
batch processing, t h e  "fuzziness"  of f l y i n g  q u a l i t t e s  research  pu t s  a 
premium on f l e x i b i l i t y  i n  da t a  manipulation and processing. Some of 
t h e s e  special  needs are summarized In Table 1. 
C. STATUS OF TEE OFQ ARrnIVE SYSTKM 
The unique and soph i s t i ca t ed  f a c i l i t i e s  a t  t h e  NASA ADFRF and new 
developments i n  computer technology have made it  poss ib l e  t o  create an  
a rch ive  d a t a  handling system s a t i s f y i n g  many of the above needs simply 
by assembling "off the s h e l f "  software.  U s e  of e x i s t i n g  ADFRF, AFFTC, 
and commercial sof tware has kept  "software engineer ing" t o  a p r a c t i c a l  
level.  This OFQ da ta  handling system discussed  below w i l l  evolve i n  
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TABLE 1. DESIRED FEATURES FOR INTERACTIVE DATA HANDLING 
0 I n t e r a c t i v e  ope ra t ion  
0 A b i l i t y  f o r  remote researchers  t o  e a s i l y  access t h e  primary a rch ives  
without "face-to-face" contact w i th  a rch ive  "stewards" 
0 Reference t o  v a r i a b l e s  by symbolic names r a t h e r  than  by l o c a t i o n s  i n  
a r r ays  
0 A b i l i t y  t o  e x t r a c t  a s igna l / t ime s l ice  subse t  of a f l i g h t  a rch ive  as 
a working f i l e  by s t a t i n g  l o g i c a l  and mathematical s p e c i f i c a t i o n s  on 
t h e  a rch ive  v a r i a b l e s  
Capab i l i t y  t o  e a s i l y  t r a n s f e r  d a t a  subse t s  from t h e  primary a rch ives  
t o  remote f a c i l i t i e s  wi th  m i n i m a l  requirements f o r  s p e c i a l  or expen- 
e ive  hardware 
0 D i r e c t o r i e s  of a rch ive  s igna ls  
0 Capabi l i ty  t o  d isp lay  archive text  and numerical  d a t a  wi th  adequate 
l abe l ing  and convenient formats 
A b i l i t y  t o  assemble r a w  and processed d a t a  i n t o  m l t i f l i g h t  ensemble 
f i l e s  and apply elementary s t a t i s t i c a l  a n a l y s i s  
Capabi l i ty  t o  perform ca lcu la t ions  on f i l e  da t a  e f f i c i e n t l y  and pro- 
duc t ive ly  ( i .e . ,  wi th  minimal "nuisance programming" through t h e  
a v a i l a b i l i t y  of a "ca lcu la tor  mode" f o r  vec tor  va r i ab le s )  
0 Convenient and f l e x i b l e  da t a  d i sp l ay  graphics  (screen and hardcopy) 
0 F l e x i b l e  da ta  i n t e r f a c e  with o t h e r  programs inc luding  input  f i l e  
genera t ion  f o r  spec ia l i zed  ana lys i s  sof tware (e.g., s p e c t r a l  analy- 
sis, es t imat ion ,  i d e n t i f i c a t i o n ,  s t a t i s t i ca l  a n a l y s i s )  
Capabi l i ty  t o  augment archive f i l e s  with processed d a t a  
c a p a b i l i t y ,  p roduct iv i ty ,  and convenience along w i t h  computer and soft- 
ware technology in general .  This of course impl ies  that  t h i s  document 
w i l l  r e q u i r e  cont inual  rev is ion .  Recognizing t h i s ,  t h i s  f i r s t  e d i t i o n  
has been wr i t t en  f o r  the a rch ive  system as p resen t ly  implemented on t h e  
ADFRF CYBER computer. The CYBER i s  scheduled f o r  replacement by the 
ELXSI s h o r t l y ,  but t he  basic s t r u c t u r e  of t h e  a rch ive  system, inc lud ing  
major program components and d a t a  f i l e  s t r u c t u r e s ,  is  expected t o  remain 
b a s i c a l l y  t h e  same. 
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SECTION I1 
OFQ ARCHIVES AND DATA EMIDLING SYSTEM 
.' 
A. OVERVIEW 
Figure  1 i s  a gene ra l  p i c t u r e  of how t h e  OFQ a r c h i v e s  are embedded 
i n  the  d a t a  handl ing system on the ADFRF CYBER and connected t o  remote 
f a c i l i t i e s .  I n  essence t h e r e  i s  a h i e ra rchy  of a r c h i v e  f i l e s  beginning 
wi th  raw d a t a  t a p e s ,  which are linked by va r ious  d a t a  handl ing programs. 
The ELXSI implementation is expected t o  be e s s e n t i a l l y  t h e  same a t  t h i s  
leve 1. 
A t  p re sen t  OFQ a rch ive  f i l e s  have been c r e a t e d  on t h e  CYBER f o r  s ix  
s h u t t l e  OFT landings: STS-2 through STS-7. Mission d a t a  f o r  t h e s e  
f l i g h t s  is  given i n  Table 2. 
B. PRZMARY FLIGHT DATA SOURCXS 
Three independent sou rces  of s h u t t l e  f l i g h t  d a t a  have been inc luded  
i n  t h e  OFQ d a t a  base -- the Modified Maximum Likel ihood Es t ima t ion  
(MMLE) d i s k  f i l e s ;  t h e  Cinetheodol i te  t apes ;  and t h e  Takeoff and Landing 
Tower Tapes -- and are described below. The d a t a  a v a i l a b l e  from each 
sogrce  i s  summarized i n  Table 3. 
1. Modified Maximum Likelihood Estimator 
(XMLE) Files 
S p e c i a l i z e d  d a t a  f i l e s  generated f o r  O r b i t e r  e n t r y  and l and ing  
phases f o r  u se  i n  t h e  ADFRF i d e n t i f i c a t i o n  of aerodynamic c o e f f i c i e n t s ,  
form an e x c e l l e n t  s t a r t i n g  point f o r  OFQ d a t a  f i l e s .  The o r i g i n a l  s i g -  
n a l s  come from: onboard sensors  i n  t h e  Aerodynamic C o e f f i c i e n t  I d e n t i -  
f i c a t i o n  Package (ACIP); t h e  Navigation and Guidance General Purpose 
Computer (GPC); Opera t iona l  Instrumentat ion (01); and t h e  Backup F l i g h t  
. .Control  System (BFCS) computer. The f l i g h t  v a r i a b l e s  a v a i l a b l e  on t h e  
ADFRF MMLE f i l e s  are i n d i c a t e d  i n  Table 4 .  Since t h e  primary app l i ca -  
t i o n  of t h e s e  f i l e s  has been e x t r a c t i o n  of a i r f r ame  aerodynamic c o e f f i -  
c ien t . s ,  a i r f r ame  response and con t ro l  s u r f  ace d e f l e c t i o n  v a r i a b l e s  are 
TR-1220-1 5 
Multiple Data Sources 




I 1 1 1 1  
-. 
). 

























D E  RLO 112 
Hard Disks 




S T I  
PDP-I I 
Computer 
Archive (or other remote 
A 1 
Files facility ) 
ST I - Workingl.. .  Persona I 
Computer Files 
t 
IDEC V E ]  :{printers + 
Plotters I- 1 Terminal I 
F igu re  1. OEQ Data Handling System 
TR- 122 0-1 6 
w r( 
I- 
. . . . . .  
'1.R-1 220-1 7 
TABLE 3. SUMMARY OF SHUTTLE FLIGHT DATA 
AVAILABLE FOR OFQ DATA BASE 
VARIABLE 
TRANSLATIONAL ACCELERATION 
AZ f AZ 
pv#+U ACCILUITIOII 
Q I Q t r  
TRANSLATIONAL RATE 
RUTH REFERENCED POSITION X, Y, H 
LULER ANGLES $, e, + 
CONTROL SURFACE 6,,  6.. 6, 
~ B F  
%B DEFLECTION 
M A L  CONTROLS 'Qmc, 'PRHC 
PILOT SEPARATE) ~ S B C  8 ~ B F C  
(COMKANDER AND  PED 
M A L  TKLM CONTROLS 
WITCHES W D  FCS DISCRETES 
)ISPLAY AND HUD VARIABLES 
IZRD DATA 
I I I 
I l l  
I I I 
I 
I 
; / I  I 
I I I 
I l l  
1 I I 
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3 V E L O C W Y j  I H 3  
4 t H E T A  
5 A M  
7 A l l  
0 E L E V A T O R  
9 BOOY FLA? 
10 UP JETS 
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99 12L 
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4 1  L 4 L  
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49 114R 
46 LOB E L B M N  
4 1  LIB ELEVON 
4s A 0 6  rLtV014 
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91 LZU 
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V42PZ55AA 01 1 6 -  ‘23 
V42P3545A 01 - - - m 2 1 -  2 5  
~ ~ 2 ~ 2 5 4 9 ~  ax. .I+~ . 2 5  
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I r;?F 
'! t . ,* * f* 
TABLE 4 .  (Concluded) WGINAL PAGE Os 
OF QUALITY 
17 R 2 U  L R C S R Z U ,  d u V 4 2 P 3 0 4 8 A  01' '24 
* 5 8  a 4 u  R C S R 4 U s  V 4 2 P 3 5 4 Q A  ~ 0 1 1  2 5  
59 L2D R C f R Z D :  V 4 2 P 3 5 3 0 A 1 '  !OI. f t 6  
60 R 3 U -  R C S R 3 0  V 4 2 P 3 5 5 l A  01 27 
' 6 1  R S D  R C S R 4 0  V 4 2 P 3 5 5 2 A  01 I 28 
63 Q I C P C  . OGPC ! V 7 Q R l 8 3 l C  C P C  ,47 
66 R t C P C  R G P C  . . - V 7 9 R 1 8 3 2 C '  6 P C -  - 8 
69 A Y p C P C  N Y C  - ' I  f V 7 9 A 2 0 4 0 c '  G P C i  9 
66 4 N r 6 P C  . N I C  . '  - V 7 Q A 2 0 4 1 C  G P C +  .IO 
- C O M P U T E D  
67 P-TOTAL,  S I O E  P R O B E  - 
6U C - S T A T I C e  S T O E  PROBE - . i s  . - 
62 PIGPC P C P C  V 7 9 R l b 3 0 C  C P C -  6; 
- C O N P U T E D f  
69 MACHI SIOE PRO8E 
70 Q B A R P  S I D E  PROBE 
T I  V L L I  S l D C  P R O S E  
72  A L P M A 4  S I D E  PROBE 6 
71 96TAe S I D E  ?ROBE 
76 L I l B A C I P  
75 J E T  D R I V E R S  L l X P R l X  
76 JET D R I V E R S  L 2 X , R 2 X  
77 J E T  D R I V E R S  L 3 Y , R 3 X  
70 1 E T  D e l V L R S  L Q X e R 4 X  
7 1  800Y F L I P  C O H H A N D  
10 R U D D E R  C D H R A N D  
-2  L 1 B  COMMAND 
81 L O B  COHMAND 
04 R I B  CDHMAUD 
89 R O B  COMMAND 
8 6  ?ST 
97 A L P H I P  N I V  
g9 R I G H T  P E D A L S  CMDR 
90 L E F T  ) € O I L *  P I L O T  
91 R I G W T  ? F D A L ~  P I L O T  
92 RMC R O L L - B F C S  
93 RHC PITCH-BFCS 
8 2  R H C  R O L L S  P I L O T  
q 9  R H C  P ITCH,  P I L O T  
96 AUTUlAlvO B O ' l f  F L A P  
97 ALPHI  C 0 ) t N A N D  
90 P H T  CONHAVD 
r)i s p n n  B R A K E  COMMAND 
ma L L F T  PEDAL# cnoa 
, 99 An1 A C C F L E Q 4 T I O N  
100 4 P I  ALPHI 
I OX 1. W I T S  I N O I C A T E D  
1 0 2  U A O A R  A L T I T U D E  
103 HbOT, I Y U  
104 LW S C D  8 K K  AUTOlRAk 
109 RM S P D  I R K  AUTOIt l4N 
1 0 b  L H  F C S  AND BF MODES 
JO? R M  F C S  AND I F  MODES 
106 V-BET 
rO9 6 C T b - O E T  
111 M A C M - R C T  
112 P S T I T - B E T  
V13 TEClPIBEr 
L14 R W - O € t  
1 1 5  Q B A R - @ E v  
l Y 7  A v - B E T  
1'1) A z - B € T _  . 
i i o  ~ L P H A  Bcr 
116 A x - e E t  
- - C O n P U T E O  
- *  . . -  C O M P U T E D f  
C O M P U T E D  ..' - 3 ;  - .,\ 5 C O M P U T E D  - . - .*'.' C O C P U T E D  
" I  
A A R C S I  ,, P u l P 0 0 8 3 A  . A C I P  45-.:$174 
J f C M O l  , V 7 2 H d 6 9 6 P  G P C  4Q 1 2 0 5  
J T C M D ~  
J T C N D 3  
J T C H O Z  
S F L C Y D  
D R C M D  
O S P C M D  
L 1 t l C H D  
L O B C M O  
R O d C H O  
P S I  
A L P H A N V  
C C P E D  
C R P E O  
P L P F O  
P R P E O  
P R H C  
P R R Y C R  
ORRHC P 
ALAN0 
A 1  P C t l D  
C O M P N l  
A C C A R I  
A L P H A R  
K E A S  
A L T R A D  
M O O T  
DU5 
i D U 7  
D d l O  
D U r l  
R I a c n D  
Q R h C  . 
- - - - - 
* - - - - 
- I  
.- 
V 7 2 M 0 7 4 4 P  
V 7 2 M 0 7 2 4 P  
V I P N a 7 6 4 P  
V 9 0 H 1 5 0 O C  I 
v 5 7 ~ 0 1 4 0 c '  
V S ~ K J Z  40c 
V 5 0 K 0 8  2 O C  
V 2 8 K 0 8 7 0 C  
V 5 B K 0 9 2 O C  
V S b K 0 9  70 C 
V 9 O H 2 2 3 0 C  
V 9 0 Y 2 2  46C 
V S l V O 5 1 O A .  
V 5 l V O 5 1 5 A  
V 5 1 v O 5  30A 
V 5 1 V 0 5 3 5 1  
V 9 8 H 1 5 0 0 C  
V P 8 4 1 5 0 1 C  
V 7 2 K 1 2 0 5  C 
V 7 2 K l 2 U 6 C  
V 3 OH 10 11 C 
V O O H O I  0 3 C  
V P L H 1 0 4 4 C  
V 7 i L 7 2 5 8 B  
V 7 2 L 7 2 5 4 8  
V 7 2 1  72 560  
V 72153 568  




V ~ ~ L Z Z ~ O I I  
s- GI . - 
h - - - - - - - - 
I +  -- - 
C P C  'I 5 2  12.5 
G P C  f 5 1  12.5 
G P C  SO 12.5 
G P C  4 2  1 
G P C  43 5 
G P C  4 4  5 
G P C  45 5 
G P C  &46 5 
G P C  -47  5 
G P C  44 5 
G P C  1 5  5 
G P C  19 1 
OX 30 1 
01 3 9  1 
OFS 19 12.5 
RFS 19 12.5 
G P C  $ 5  1 
G P C  5 6  1 
G P C  .57  4 1 
G P C  59 1 
6 P C  61 1 
G P C  63 A 
G P C  64 . 1 
6 P C  65 1 
G P C  ~ 66 - -1 
G P C  66 5 
G P C  7 1  1 
G P C  73 1 
G P C .  75 1 
G P C  ' 76 1 
B E T  2 1 s - 1  
01 "I  3 b ,  7 : 
9 E f  9 - 1  
B F T  l U  . 1 
B E T  4 1  1 
B i f .  43 1 
B € T  4 4  1 
5 E T  4 5  - 1 
O E T  46 1 
B S T  5 2  1 
B t f  5 3  1 
__ R k T _ - _ 5 4  2 
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emphasized; however, manual c o n t r o l l e r  d e f l e c t i o n s  are a l s o  a v a i l a b l e .  
There are i n c o n s i s t e n c i e s  between t h e  Table 4 IMU and r a d a r  a l t i t u d e  
s i g n a l s  i n  landing ( s i g n a l  1/13 and #102, r e s p e c t i v e l y ,  see Refs. 3 and 
4), and t h e  s i g n a l  (11103) i s  unuseable. The switching d i s c r e t e s  
(8104-107) and "best  es t imated t r a j e c t o r y "  d a t a  (#108-118) are not 
a c t u a l l y  i n  t h e  f i l e s .  Extensive c o r r e c t i o n s  f o r  va r ious  times skews 
have been made, and a l l  s i g n a l s  have been converted t o  a 25 sample p e r /  
sec ra te  from a wide range of o r i g i n a l  sample rates. The MMLE f i l e s  are 
c u r r e n t l y  a v a i l a b l e  on " p r i v a t e  (d i sk )  packs." 
2. Cinetheodolite Tapes 
A need f o r  b e t t e r  a l t i t u d e  and s i n k  rate s i g n a l s  l e a d  t o  t h e  use  of 
c i n e t h e o d o l i t e  d a t a  (Ref. 4). The c i n e t h e o d o l i t e  system i s  operated by 
t h e  A i r  Force F l i g h t  T e s t  Center (AFFTC) and i s  desc r ibed  i n  Appendix A. 
Data is  obtained from a l t i t u d e s  corresponding t o  t h e  s h u t t l e  e n t r y  of 
t h e  EAFB area through touchdown. Frame-by-f rame manual r educ t ion  of 
f i l m  from s e v e r a l  c inematic  cameras is  used t o  estimate t h e  e a r t h  r e f e r -  
enced p o s i t i o n  of t h e  O r b i t e r  nose, gene ra l ly  a t  20 samples  per /sec.  
( I t  a l s o  is  p o s s i b l e  t o  o b t a i n  the p o s i t i o n  of a second r e f e r e n c e  p o i n t  
on t h e  body f o r  u s e  i n  e s t ima t ing  v e h i c l e  a t t i t u d e s ;  however, t h i s  has 
no t  been done f o r  t h e  OFT landings.)  Some undocumented o p t i c a l  d i s -  
t o r t i o n  occurs nea r  t h e  ground; however, the quoted accuracy of t h e  
p o s i t i o n  d a t a  i n  the  landing region i s  k2 f t .  A v a r i e t y  of rates and 
a c c e l e r a t i o n s  are est imated i n  the d a t a  r educ t ion  program based on t h e  
posit ion data .  Data from meteorological sources  on t h e  ground and a t  
a l t i t u d e ,  are used t o  estimate r a t e s  and a c c e l e r a t i o n s  r e fe renced  t o  t h e  
airmass. Var i ab le s  a v a i l a b l e  from t h e  C ine theodo l i t e  t a p e s  are l i s t e d  
i n  Table  5. Copies of t h e  d i g i t a l  magnetic d a t a  t a p e s  f o r  STS-1 through 
-7 w e r e  made a v a i l a b l e  by t h e  AFFTC, and are archived i n  t h e  ADFRF Tape 
L i b r a r y  . 
3. Takeoff and Landing Tower Tapes 
The Takeoff and Landing Tower (TOLT) system is  a l s o  operated by t h e  
AFFTC and is  based on two dedicated k i n e t h e o d o l i t e s  (see Appendix A). 
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TABLE 5 .  VARIABLES AVAILABLE FROM CINETHEODOLITE TAPE 
TR-12 2 0-1 12 
Earth-referenced s h u t t l e  pos i t i on  as a f u n c t i o n  of t i m e  is obtained t o  a 
s t a t e d  accuracy of k2 f t  between t h e  runaway towers. The r e fe rence  
po in t  is t h e  c e n t e r  of t he  r igh t  main landing gear  and t r a n s l a t i o n a l  
rates and a c c e l e r a t i o n s  are ca l cu la t ed  from t h e  p o s i t i o n  data .  The 
v a r i a b l e s  recorded on t h e  tapes  are l i s t e d  in Table 6 by channel. The 
TOLT is a v a i l a b l e  only f o r  runway landings and t h e  t apes  f o r  STS-4, -5, 
and -6 have been obtained from t h e  AFFTC and archived i n  t h e  ADFRF Tape 
Library . 
C. OFQ DATA FUWDLING SYSTEM 
1. Data Source/Covuter Interface! 
The i n t e g r a t i o n  of t h e  th ree  OFQ d a t a  sources  on t h e  primary ADFRF 
computer (upper l e f t  in Fig. 1) t o  create a rch ive  f i l e s  is shown in 
g r e a t e r  d e t a i l  i n  Fig. 2. Disk packs and t apes  rmst be mounted by an 
ope ra to r  before  they can be accessed. Tape access on t h e  CYBER i s  








6 .  
7. 
8. 
9 .  
10. 
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VARIABLES RECORDED ON TAKEOFF AND LANDING TOWER TAPES 
VARIABLE 
T i m e  in Tota l  Seconds 
Ground Distance i n  Feet from West End of Runway 
Ground Distance in Feet ,  Zeroed t o  Brake Release 
on a Takeoff, o r  Stop on a Landing 
A l t i t u d e  i n  Feet,  Re la t ive  t o  L i f t - o f f  Po in t  o r  
Touchdown Point (same as h e i g h t )  
Rate of Climb in Feet/Second 
Ground Speed in FeetISecond 
Tangent ia l  Accelerat ion in Feet/Second/Second 
To ta l  Acceleration in Feet/Second/Second 
EnergyIWeight in Feet 
Offset  i n  Feet from Runway Cen te r l ine  
13 
From A FF TC From DFRF 
w w  
Take of f  Compressed 
and Landing Cindtheodolite MMLE 












t t I I 






I DFRF ' COMPUTER I Handler CYBER I 
Figure 2 .  Creation of Shutt le  Archives from 
Basic Data Sets 
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Because each of t h e  t h r e e  data sets have been s t o r e d  i n  a d i f f e r e n t  
format, a unique program is required t o  read each one and s t o r e  t h e  
des i r ed  d a t a  subset  on a (mass s t o r a g e )  f i l e  t o  make i t  a v a i l a b l e  f o r  
ana lys i s .  The d a t a  is s t o r e d  in unformatted form f o r  access by o t h e r  
programs. These archive-reading programs are discussed in t h e  fol lowing 
subsections.  
a. MMLE Data 
The MMLE d a t a  is archived in two forms -- compressed and uncom- 
pressed. Data f o r  s h u t t l e  f l i g h t s  1 through 4 are s t o r e d  in t h e  com- 
pressed form; d a t a  f o r  later f l i g h t s  are s t o r e d  uncompressed. I n  t h e  
compressed form, each channel i s  r ep resen ted  a t  its own sample rate. 
Before t h i s  d a t a  can be used, i t  must be decompressed by t h e  "DEPR" pro- 
gram developed by R. E. Maine. The decompressed d a t a  f i l e  is  then read 
by the program "UMMLE," which a l s o  s t o r e s  a subse t  of t h e  d a t a  on a 
f i le .  This program provides f o r  s e l e c t i o n  of a subset  of s i g n a l s  t o  be 
s t o r e d  f o r  a sub-interval  of the e n t i r e  e n t r y  period. It a l s o  provides  
f o r  e x t r a c t i o n  of every n ' t h  time s l ice  i f  desired.  UMMLE was c rea t ed  
expressly f o r  t h e  OFQ d a t a  handling system. See Appendices B,  C ,  and D 
f o r  t he  procedures f o r  running DEPR and UMMLE and r e l a t e d  d e t a i l s .  
b. C I N E  Data 
The CINE d a t a  is read by the program "UCINE," which is a modified 
vers ion of t he  AFFTC program "LISTBC." The modif icat ions were made t o  
f a c i l i t a t e  e x t r a c t i o n  of d a t a  for  s h o r t  t i m e  i n t e r v a l s  and t o  s impl i fy  
t h e  code. Like UMMLE, UCINE provides f o r  e x t r a c t i o n  of every n ' t h  t i m e  
S l ice  ( r eco rd )  of a s e l e c t e d  subset of s i g n a l s  over a chosen t i m e  i n t e r -  
val .  See Appendices B and E f o r  t h e  procedures f o r  running UCINE and 
r e l a t e d  d e t a i l s  . 
C. TOLT Data 
The TOLT a rch ive  t a p e  is f i r s t  converted t o  a d i s k  f i l e ,  which i s  
then  read by t h e  program "UTOLT." UTOLT s t o r e s  a l l  t h e  d a t a  from t h e  
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o r i g i n a l  t ape  on a f i l e .  This is a r e l a t i v e l y  small amount of d a t a  con- 
s i s t i n g  of only 10 s i g n a l s  a t  fou r  samples per / sec  from an a l t i t u d e  of a 
f e w  hundred f e e t  through touchdown and r o l l  out. See Appendices B and F 
fo r  t he  procedure for  running UTOLT and r e l a t e d  d e t a i l s .  
2. Merging and Synchronizing the Primary Data S e t s  
Combination of t h e  t h r e e  primary source f i l e s  MMLE, CINE, and TOLT 
i n t o  a s i n g l e  f i l e  is done by t h e  program SYNC (Ref. 8). A subse t  of 
a l l  a v a i l a b l e  s igna ls  i n  t h e  t h r e e  d a t a  f i l e s  can be s e l e c t e d  f o r  inc lu-  
s i o n  i n  t h i s  merged f i l e .  The merged f i l e  conta ins  a va lue  f o r  each 
included s i g n a l  a t  each sample t i m e .  Sample t i m e s  are def ined  by user-  
s p e c i f i e d  start  and end times and sample rate. 
Processing cons is t s  of passing t h e  t h r e e  unformatted source  d a t a  
f i l e s  through SYNC, and convert ing t h e  unformatted output  i n t o  a for -  
matted f i l e  which can be read by t h e  u s e r ,  used by programs which accept  
formatted da t a ,  or  t ransmi t ted  t o  o the r  computers f o r  f u r t h e r  ana lys i s .  
It should be noted t h a t  f i l e s  w i l l  be s i g n i f i c a n t l y  l a r g e r  i f  formatted.  
In merging t h e  data  i n  t h e  t h r e e  input  f i l e s ,  SYNC provides  fo r :  
s e l ec t ion  of s i g n a l s  
0 s e l e c t i o n  of sub- in te rva l  
0 correc t ion  of f ixed  t i m e  skews among source d a t a  
f i l e s  
0 synchLonization of t h e  d a t a  t o  t h e  s i n g l e  
se lec ted  sample rate 
0 a r b i t r a r y  re-ordering of t h e  s i g n a l s  in t h e  f i l e  
See Appendices B and G f o r  t h e  procedure f o r  running SYNC and r e l a t e d  
d e t a i l s .  
3. Archive F i l e s  
The s t r u c t u r e  of t h e  d a t a  handl ing system provides  s e v e r a l  poss ib i l -  
i t i es  f o r  c rea t ing  permanent a rch ives  l i s t e d  in Table 7. The f i r s t  
op t ion ,  merged and synchronized f i l e s  on t h e  CYBER (and l a t e r  t h e  
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TABLE 7 .  OPTIONS FOR SHUTTLE OFQ ARCHIVES 
Merged a r c h i v e  f i l e s  on CYBER (synchronized C I N E ,  
TOLT, and MMLE d a t a )  
Merged a rch ive  subse t s  on f loppy d i s k s  f o r  pe r sona l  
compu t e r s 
Separa t e  C I N E ,  TOLT, and MMLE s u b s e t s  as CYBER 
f i l e s  w i th  SYNC j o b  f i l e s  f o r  r e c r e a t i n g  merged 
a rch ives  
Basic d a t a  set (CINE, TOLT, and MILE) t a p e s / d i s k s  
with t a p e  reading and SYNC j o b  f i l e s  f o r  retreat- 
i n g  merged a rch ives  
De ta i l ed  documentation of process  f o r  creatTng 
working f i l e s  from da ta  source t a p e s  
ELXSI) ,  w i l l  form t h e  primary archives.  This should be t h e  most conven- 
i e n t  form f o r  most p o t e n t i a l  users  s i n c e  g r e a t  f a m i l i a r i t y  wi th  t h e  
CYBER and t h e  TRS is  no t  required,  and a l l  d a t a  i s  a t  a s i n g l e  sample 
rate. As a backup f o r  a d d i t i o n a l  s i g n a l s  and t i m e  pe r iods ,  t h e  primary 
d a t a  source t a p e s  w i l l  be r e t a ined  in t h e  ADFRF Tape Library.  F i n a l l y ,  
t h i s  document r e p r e s e n t s  t h e  last  opt ion i n  Table 7. 
The merged a r c h i v e  f i l e s  are set up a t  a sample rate of 25 samples 
p e r / s e c  ( t h e  MMLE rate). The primary c o n s i d e r a t i o n  i n  s e t t i n g  sample 
rate is  t h a t  i t  be a t  least t h r e e  t o  f i v e  times t h e  h i g h e s t  observed 
frequency (Ref. 2). The h ighes t  observed f r equenc ie s  i n  Table 8 are 
based on experience and examination of s h u t t l e  data .  The impl i ca t ion  of 
Table  8 i s  t h a t ,  i f  a s i n g l e  sample  rate i s  used i n  t h e  f i l e ,  a sample 
rate much less than  25 samples per/sec is  no t  f e a s i b l e .  S ing le  r a t e  
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TABLE 8. SAMPLE RATE SELECTION 


























*Some s i g n a l s  o r i g i n a l l y  sampled a t  o t h e r  rates 
f i l e  s i z e s  can be e s t ima ted  d i r e c t l y  from Fig. 3. A s  a p r a c t i c a l  
matter, the s i n g l e  r a t e  a r c h i v e  f i l e s  may be "compressed" (using t h e  
MMLE d a t a  compression so f tware )  f o r  long term s to rage .  
A f i n a l  cons ide ra t ion  f o r  t h e  a rch ives  is  d e f i n i t i o n  of all forms of 
i n fo rma t ion  t o  be s tored.  As i n d i c a t e d  i n  Table 9 ,  t h i s  i nc ludes  more 
than  r a w  time h i s t o r y  data .  As a minimum, some d e s c r i p t i v e  t e x t  i s  
d e s i r e d  t o  i d e n t i f y  t h e  f l i g h t  and t h e  s i g n a l s .  Because of i ncons i s -  
t e n c i e s  i n  the header formats  of t h e  several programs i n  t h e  d a t a  han- 
d l i n g  system, non-time h i s t o r y  d a t a  i s  no t  p r e s e n t l y  s t o r e d  i n  t h e  
a r c h i v e  f i l e s .  I n s t e a d  t h i s  information is  s t o r e d  i n  a "LOTUS 1-2-3" 
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TABLE 9. LOGICAL DATA STRUCTURE FOR THE ARCHIVE FILES 
File-wl.de 
Text B 1 o ck 
(1) 
F i  le-wide 
Constants 





s p e c i f i c  
Text 
Block 
(1 )  
Variable- 
s p e c i f i c  
Cone t a n t  
Block 
(1) 
Time His tory  
Block 
(1) 
Fi le -wide  
Text Line 
(1, n) 

















( 1 ,  n) 
20 
Number 
N a m e  
Value 
Uni t s  
Descr ip tor  
f 
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4. Archive Data Transfer 
E f f e c t i v e  use  of t he  OFQ archives  r e q u i r e s  a means f o r  remote u s e r s  
t o  t ransmi t  a r ch ive  f i l e s  o r  subset  working f i l e s  t o  t h e i r  l o c a l  com- 
p u t e r .  A t  S T I  t h i s  is ncw done us ing  a new telecommunications package 
c a l l e d  KERMIT. This  system uses KERMIT programs on both t h e  CYBER and 
t h e  r ece iv ing  computer, which allows s o p h i s t i c a t e d  e r r o r  checking t o  be 
done. The KERMIT program w a s  developed a t  Columbia Un ive r s i ty  and is i n  
t h e  pub l i c  domain. Documentation and sof tware  are a v a i l a b l e  a t  nominal 
cos t .  KERMIT is becoming a de fac to  s tandard  l a r g e l y  because i t  is 
a v a i l a b l e  f o r  a l a rge  number of computers i nc lud ing  mainframes, minicom- 
p u t e r s ,  and microcomputers. Information about KERMIT may be obta ined  
f tom: 
KERMIT Di s t r ibu t ion  
Columbia Universi ty  
Center  f o r  Computing A c t i v i t i e s  
612 West 115th S t r e e t  
New York, New York 10027 
5. Interactive D a t a  Handling 
As noted i n  t h e  In t roduct ion  and Table 1, f l i g h t  c o n t r o l / f l y i n g  
q u a l i t i e s  research  has p a r t i c u l a r  needs for i n t e r a c t i v e  d a t a  process ing  
t o  allow f l e x i b l e  but w e l l  motivated ana lyses  w i t h  a minimum of 
"nuisance programming." The OFQ experience has shown t h a t  batch d a t a  
handl ing us ing  SYNC r ep resen t s  the most s o p h i s t i c a t e d  p r a c t i c a l  capabi l -  




USE OF TEE OPQ ARCEIVES 
Archive f i l e s  a re  a v a i l a b l e  on t h e  CYBER f o r  STS-2 through -7. For 
STS-1 t h e  CINE data  is  unuseable s i n c e  only a s h o r t  s e c t i o n  i s  a v a i l a b l e  
and no TOLT tape  was generated f o r  t h i s  lakebed landing,  but an MMLE 
f i l e  i s  avai lab le .  For  STS-8 on, t h e  CINE and TOLT d a t a  has  not  been 
examined, and the  MMLE f i l e s  are t h e  bes t  p resent  archives .  Data has  
been archived i n  two f i l e s  f o r  each of t h e  STS-2 through -7 e n t r i e s .  
The l a r g e  (unformatted) f i l e ,  named USYNCOX where X is the f l i g h t  num- 
ber ,  contains  s igna l s  from t h e  s tar t  of c ine theodo l i t e  measurements 
(genera l ly  40-80 thousand f e e t  a l t i t u d e )  down through the end of t h e  
f i n a l  s t e e p  g l ide .  The small (unformatted) f i l e ,  named ULANDOX where X 
is  the  f l i g h t  number, conta ins  t h e  da t a  f o r  t he  landing maneuver (pre- 
f l a r e  pul lup  through touchdown). A t h i r d  set of f i l e s ,  named USTSOX 
where X i s  the  f l i g h t  number, are p resen t ly  s to red  on t he  CYBER. These 
are not  a rch ive  f i l e s  but are r a t h e r  subse t s  of t h e  ULANDOX f i l e s  con- 
t a i n i n g  only longi tudina l  da t a  and were se tup  f o r  e f f i c i e n t  t ransmiss ion  
t o  S T I  using KERMIT. 
T a b l e  10 is  a d i r ec to ry  of t h e  v a r i a b l e s  a v a i l a b l e  i n  t h e  OFQ 
archives ,  however, not a l l  f i l e s  conta in  a l l  va r i ab le s  because TOLT d a t a  
i s  not a v a i l a b l e  for  a l l  landings.  This  i s  accounted f o r  by def in ing  a 
f i l e  " type"  f o r  each f i l e  as shown i n  Table 11. The v a r i a b l e s  and t h e i r  
o rder  f o r  each f i l e  t l p e  is  given i n  Table 12. Figure 4 i n d i c a t e s  t h e  
genera l  s t r u c t u r e  of t h e  f i l e s  as they t y p i c a l l y  appear when formatted.  
A subset  of the a rch ive  f i l e s  may be e x t r a c t e d  us ing  t h e  SYNC pro- 
gram as explained i n  Appen2:x G. The " t i m e  s l i ce"  i n  Greenwich Mean 
Time  (GMT) may be defined from t h e  bas i c  t r a j e c t o r y  v a r i a b l e s  t i m e  his- 
t o r i e s  i n  Fig. 5 .  Note t h a t  t he  t i m e  axis i n  Fig. 5 has i ts  o r i g i n  a t  
t h e  s t a r t  of the  large (USYNCOX) f i l e  and the  GMT of t h i s  po in t  i s  spec- 
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APPENDIX A 
AFFTC GROUND BASED TRAJECTORY MEIISUBEneNT EQUIPMENT 
Th i ine theodo l i t e  and takeoff and landing  tower d a t a  is ob t  zd 
from k i n e t h e o d o l i t e  equipment. This appendix p re sen t s  some background 
informat ion ,  much of i t  taken d i r e c t l y  from Refs. A-1 and A-2 on t h e s e  
ins t ruments  . 
1. Basic Operation 
A k i n e t h e o d o l i t e  is i n  p r i n c i p l e  a t e l e scope  which can be e a s i l y  
r o t a t e d  both i n  azimuth and e l eva t ion  t o  t r a c k  t h e  a i r c r a f t .  I n  most 
k i n e t h e o d o l i t e s  t h e  t e l e scope  i s  manually d i r e c t e d  towards t h e  a i r c r a f t .  
Attached t o  t h e  te lescope ,  wi th  its o p t i c a l  axis a l igned  p a r a l l e l  t o  
t h a t  of t h e  sea rch  te lescope ,  is another  t e l e scope  wi th  longer  f o c a l  
l eng th ,  through which a camera takes p i c t u r e s  of t h e  a i r c r a f t .  The a z i -  
muth and e l e v a t i o n  are measured and recorded wi th  an accu ra t e ly  known 
frequency i n  t h e  range of 1 t o  4 per  second, in a few systems up t o  
30 frames pe r  second. These azimuth and e l e v a t i o n  va lues  provide t h e  
f i r s t - o r d e r  d i r e c t i o n  i n  which the a i r c r a f t  w a s  seen. A c o r r e c t i o n  on 
t h i s  d i r e c t i o n  is obtained by measuring t h e  p o s i t i o n  of t h e  a i r c r a f t  
wi th  r e spec t  t o  c ros s  h a i r s  on t h e  camera p i c t u r e s ,  which are made a t  
e x a c t l y  t h e  same t i m e  as t h e  azimuth and e l e v a t i o n  recordings.  
I f  a s i n g l e  k ine theodo l i t e  i s  used f o r  measuring a t r a j e c t o r y ,  i t  is 
u s u a l l y  placed t o  t h e  s i d e  of t h e  t r a j e c t o r y  t o  be measured. It i s  then  
assumed t h a t  t h e  a i r c r a f t  remains i n  t h e  v e r t i c a l  p lane  through t h e  run- 
way cen t r e l ine .  The p o s i t i o n  of t h e  a i r c r a f t  can then  be c a l c u l a t e d  
from t h e  d i s t a n c e  between t h e  k ine theodo l i t e  and t h e  runway c e n t r e l i n e  
and t h e  azimuth and e l e v a t i o n  under which t h e  k i n e t h e o d o l i t e  sees t h e  
a i r c r a f t .  I n  most i n s t a l l a t i o n s ,  i nc lud ing  t h e  AFFTC, m u l t i p l e  kine-  
t h e o d o l i t e s  are used t o  ob ta in  najch h ighe r  accuracy. For in s t ance ,  i f  
two ins t ruments  are used i n  t h e  conf igu ra t ion  of Fig. A-1, and t h e  
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Z X 
Figure A-1. Typica l  Deployment of Two Kin 
( taken  from Ref. A-1) 
t h e o d o l i t e s  
measurements are p e r f e c t  such t h a t  t h e  s i g h t  l i n e s  of both ins t ruments  
i n t e r s e c t  at t h e  a i r c r a f t ,  then  t h e  a i r c r a f t  p o s i t i o n  is given by 
sin A1 s i n  A2 
s i n  (A1-A2) X - 2D 
s i n  (A1 + A2) 
s i n  (AI - ~ 2 )  Y =  
s i n  A1 t a n  E2 s i n  A2 t a n  E 1  = 2D 
s i n  (AI - ~ 2 )  s i n  (A1 - A2) 2D. 
A t  t h e  AFFTC more than  two ins t ruments  are o f t e n  used and measure- 
ment e r r o r s  occur such t h a t  a l l  s i g h t  l i n e s  do not  converge on a s i n g l e  
poin t .  Therefore,  t h e  d a t a  is processed us ing  modern s t a t i s t i ca l  esti- 
mation techniques inc luding  Kalsman f i l t e r i n g  t o  o b t a i n  bes t  es t imated  
t r a j e c t o r i e s  . 
. .  2. Instrument D e t a i l s  
The AFFTC uses  both Askania and Contraves k ine theodo l i t e s .  The lat- 
ter  are re fe r r ed  t o  as "c ine theodo l i t e s . "  The Askania ins t rument  i s  
TR-1220-1 A-2 
. 
probably t h e  o l d e s t  type s t i l l  i n  gene ra l  use. More modern systems, 
such as t h e  Contraves c ine theodo l i t e s  gene ra l ly  have electrical  methods 
f o r  measuring e l e v a t i o n  and azimuth, which must be read from t h e  f i l m  i n  
t h e  Askania theodo l i t e s .  Modern k i n e t h e o d o l i t e s  have o the r  f e a t u r e s ,  
such as t h e  use  of r ada r  f o r  ea r ly  d e t e c t i o n  of an approaching t a r g e t ,  
but t h e  Askania system provides  an accuracy s i m i l a r  t o  t h a t  of t h e  more 
modern systems and i s  r e l a t i v e l y  e a s i l y  t ranspor ted .  For t h i s  reason 
Askania k ine theodo l i t e s  are s t i l l  used i n  many p a r t s  of t h e  world where 
no instrumented test  ranges are ava i lab le .  
A k ine theodo l i t e  system cons i s t s  of two o r  more k i n e t h e o d o l i t e s  and 
a command s t a t i o n .  Each Askania k i n e t h e o d o l i t e  c o n s i s t s  of t h r e e  main 
p a r t s :  
0 A pedes t a l ,  which s tands on t h r e e  l e v e l i n g  
screws. Using t h e  two bubble l e v e l s  mounted on 
t h e  pedes t a l ,  t h e s e  screws are used t o  b r ing  t h e  
azimuth a x i s  t o  an exac t ly  v e r t i c a l  pos i t i on .  
I n  t h e  upper p a r t  of the p e d e s t a l  are mounted: 
-- A toothed r i n g  fo r  d r i v i n g  the  r o t a t i o n  of 
t h e  upper p a r t s  i n  azimuth 
- A g l a s s  d i s c  ( the  azimuth s c a l e ) ,  accu ra t e ly  
graduated i n  grads (400 grads  = 360 deg) over 
t h e  f u l l  400 grads. The accuracy of t h e  
scale is f 0.0015 grads. 
-- A second azimuth scale p ro jec t ed  i n  t h e  a i m -  
i n g  system used by t h e  opera tor .  
0 A lower cas ing  which can t u r n  r e l a t i v e  t o  t h e  
p e d e s t a l  about a v e r t i c a l  axis. This  conta ins  
t h e  d r iv ing  mechanisms by which t h e  ope ra to r  can 
move t h e  system i n  azimuth and e l e v a t i o n  and t h e  
microscopes which p ro jec t  t h e  azimuth and eleva-  
t i o n  and t h e  microscopes which p r o j e c t  t h e  az i -  
. muth and e l e v a t i o n  sca l e s  on t h e  fi lm. They pro- 
v ide  a magni f ica t ion  of 35. The o v e r a l l  reading 
accuracy of t h e  scales is f 0.005 grads. 
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0 An upper cas ing  which can move r e l a t i v e  t o  t h e  
lower cas ing  about a h o r i z o n t a l  ax i s .  This  con- 
t a i n s  : 
-- The g l a s s  e l e v a t i o n  scale, graduated from -10 
t o  +210 grads (0 and 200 grads  corresponding 
t o  h o r i z o n t a l  p o s i t i o n s ) .  
-- The t e l e scope  system f o r  use by t h e  ope ra to r s  
who poin t  t h e  system t o  t h e  a i r c r a f t .  There 
are two t e l e scopes ,  one on each s ide .  I f  t h e  
k i n e t h e o d o l i t e  is  opera ted  by two persons,  
each uses  one of t h e  t e l e scopes  and one oper- 
a t o r  moves t h e  system only i n  azimuth, t h e  
o the r  only i n  e l eva t ion .  These t e l e scopes  
have a f i e l d  of view of 6 deg and a magnifi- 
ca t ion  of 10. 
-- The camera system, t h a t  moves wi th  t h e  tele- 
scopes. The 35 mm camera has in te rchangeable  
lenses .  The choice of t h e  l e n s  depends on 
t h e  average d i s t a n c e  of t h e  a i r c r a f t  from t h e  
k i n e t h e o d o l i t e  and on t h e  type  of maneuvers 
t h a t  are executed. Four f o c a l  l eng ths  are 
ava i l ab le :  300 mm ( f i e l d  of view 7 deg) ,  
600 mm (3.3 deg) ,  1000 mm (2.1 deg) and 
2000 mm (1  deg). The l a t te r  two are cata- 
d i o p t r i c  mi r ro r  te lescopes .  The exposure 
t i m e  is  f i x e d  a t  1/150 sec. Two o t h e r  sys-  
tems p r o j e c t  images on t h e  p i c t u r e :  a frame 
number and t h e  azimuth and e l e v a t i o n  scales. 
These l a t t e r  are p ro jec t ed  i n  t h e  upper cor- 
ne r s  of t h e  frames, whereby t h e  scales are 
i l l umina ted  by f l a s h l i g h t  s). The 
maximum frame rate of t h e  camera is 20/sec.  
There is  an a c o u s t i c  warning i f  t h e  f i l m  
t r a n s p o r t  f a i l s .  
The command s t a t i o n  is  connected t o  a l l  k i n e t h e o d o l i t e s  being oper- 
a t e d  e i t h e r  by cab le  o r  by radio.  The f u n c t i o n  of t h e  command s t a t i o n  
is  t o  generate  commands t o  a l l  cameras ( thereby  ensur ing  t h a t  a l l  cam- 
eras t a k e  p i c t u r e s  wi th  n e g l i g i b l e  t i m e  d i f f e r e n c e )  and t o  record  t h e  
t i m e  of each command and of t h e  s h u t t e r  contac t  i n  each camera. The 
commands sen t  t o  t h e  camera ope ra t e  t h e  s h u t t e r ,  f l a s h l i g h t  and f i l m  
t r a n s p o r t ;  t h e  t i m e s  a t  which t h e  s h u t t e r s  a c t u a l l y  ope ra t e  are s e n t  
back t o  t h e  command s t a t i o n .  A t  t h e  command s t a t i o n  t h e r e  i s  a capabi l -  
i t y  f o r  d i sp lay ing  t h e  s h u t t e r  con tac t  s igna l s .  This  is  used t o  a d j u s t  
. 
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t h e  command s i g n a l s  f o r  any d i f f e rences  i n  t h e  de lays  i n  ope ra t ion  i n  
t h e  k ine theodo l i t e s .  
3. Data Processing 
The goal  of t h e  da t a  processing is  t o  produce t h e  azimuth and eleva-  
t i o n  values  of t h e  r e fe rence  point on t h e  a i r c r a f t  from each p i c t u r e .  
During f i l m  reading t h e  azimuth and e l e v a t i o n  va lues  and t h e  p i c t u r e  
number are read and t h e  p o s i t i o n  of t h e  r e fe rence  po in t  on t h e  a i r c r a f t  
r e l a t i v e  t o  t h e  c ross  h a i r s  is measured. These d a t a  d e f i n e  t h e  d i rec-  
t i o n  of t h e  l ine-of-s ight  from t h e  p a r t i c u l a r  camera t o  t h e  a i r c r a f t .  
They are s e n t  t o  a computer, where they are combined wi th  t h e  d a t a  from 
t h e  p i c t u r e s  from t h e  o the r  k i n e t h e o d o l i t e ( s ) ,  wi th  t h e  t iming d a t a  
recorded a t  t h e  command s t a t i o n ,  and wi th  t h e  p o s i t i o n  co-ordinates  of 
t h e  k ine theodo l i t e s .  The computer then  c a l c u l a t e s  t h e  t r a j e c t o r y .  
This  f i l m  reading involves  rmch time-comsuming manual labor .  Much 
work has been done on reducing t h a t  labour.  A6 a l r eady  mentioned, i n  
many t h e o d o l i t e s  t h e  e l e v a t i o n  and azimuth scales have been rep laced  by 
coded d i s c s ,  t h e  p o s i t i o n s  of which can be d i r e c t l y  recorded a t  t h e  com- 
mand s t a t i o n .  Complex f i l m  readers  are a v a i l a b l e  i n  which v a r i a b l e  mag- 
n i f i c a t i o n  of the p r o j e c t o r  and simple movement of t h e  p i c t u r e  can be 
used t o  p o s i t i o n  f i d u c i a l  markings on t h e  p r o j e c t i o n  t a b l e ,  and i n  which 
t h e  p o s i t i o n  of t h e  c ros s  h a i r s  used t o  measure t h e  r e fe rence  po in t  on 
t h e  a i r c r a f t  p i c t u r e  is recorded d i r e c t l y  when a footswi tch  is pressed. 
These (very expensive) f i l m  readers  cons iderably  reduce t h e  t i m e  
r equ i r ed  f o r  reading  of f i lms  and e l i m i n a t e  s e v e r a l  sources  of e r r o i s .  
4. S h u t t l e  Trjectory Measurarents 
The s h u t t l e  "c ine theodol i te"  d a t a  provided by t h e  AFFTC is  obta ined  
from var ious  combinations of Askania and Contraves instruments .  The 
quoted p o s i t i o n  accuracy of this d a t a  (Ref. A-2) is  
f 30 f t  a t  50,000 f t  range 
f 5 f t  at 5,000 f t  range 
f 2 f t  i n  r o l l o u t  
TR- 1 2 20-1 A-5 
The Takeoff and Landing Tower d a t a  i s  obta ined  from two Askania 
k i n e t h e o d o l i t e s  wi th  l a r g e  azimuth but l i m i t e d  e l e v a t i o n  ranges.  These 
"cameras" a r e  mounted i n  t h e  two towers i n d i c a t e d  i n  Fig. A-2 and can 
o b t a i n  da ta  only f o r  t h e  EAFB main runway (runway 22). 
a 
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APPENDIX B 
GENERAL INFOBHBTION ON OFQ DATA " D L I N G  
PRoGRAns AND AUCEIVE mLgs 
i l e  hand This  appendix de f ines  the  program and a rch ive  d a t a  ing  
conventions f o r  t h e  ADFRF CYBER, and g ives  t h e  gene ra l  procedure . for  
running t h e  OFQ da ta  handl ing programs, which e x t r a c t  d a t a  from t h e  
s h u t t l e  master arch ives  and merge i t  i n t o  a s i n g l e  f i l e .  The sources  
from which the  d a t a  is ex t r ac t ed  are t h e  Modified Maximum Likel ihood 
Es t imator  (MMLE) f i l e s ,  t h e  AFFTC Cine theodol i te  (CINE) t apes ,  and t h e  
AFFTC Takeoff and Landing Tower (TOLT) tapes .  The program DEPR decom- 
presses compressed MMLE data.  The programs which e x t r a c t  d a t a  from 
t h e s e  sources  are c a l l e d  UMMLE, UCINE, and UTOLT* r e spec t ive ly .  The 
program .SYNC merges a s e l e c t a b l e  subse t  of t h e  e x t r a c t e d  d a t a  i n t o  a 
s i n g l e  f i l e .  Appendices C, D,  E,  F, and G, r e s p e c t i v e l y  con ta in  
d e t a i l e d  information on t h e s e  programs. The informat ion  c o n s i s t s  of:  
0 A l i s t i n g  of t h e  terminal 1/0 requi red  t o  run t h e  
programs and v e r i f y  proper operation. 
0 The "job" f i l e  used t o  run t h e  program. 
0 The au tput  f i l e  which con ta ins  the job d a y f i l e  
and any program output  d i r e c t e d  t o  it. 
A l l  of t h e  l i s t i n g s  above are from t h e  a c t u a l  gene ra t ion  of t h e  a rch ive  
f i l e s .  
A l l  programs are run as batch jobs.  The j o b  f i l e  makes t h e  d a t a  t o  
be processed a c c e s s i b l e  t o  t h e  processing program, compiles and runs t h e  
program, and saves t h e  processed dara as a mass s t o r a g e  f i l e .  The b a s i c  
* 
The f i l e s  which con ta in  t h e  source  code f o r  t h e s e  programs have 
t h e s e  same names wi th  t h e  s u f f i x  I t o  des igna te  compiler Input .  
' TR-1220-1 B- 1 
procedure f o r  running any of t h e  programs c o n s i s t s  of t h e  fo l lowing  
s t e p s :  
TR-1220-1 B-2 
1) Make a " loca l "  copy of t h e  j o b  f i l e  and des igna te  
it t h e  primary f i l e .  
2 )  Edit  t h e  j o b  f i l e  as necessary to :  
6 change t h e  i n p u t  f i l e  name 
0 change t h e  output  f i l e  name 
0 change t h e  output  d a t a  s p e c i f i c a t i o n s  
3) L i s t  t h e  j o b  f i l e  t o  v e r i f y  changes and t o  docu- 
ment what w a s  done 
Submit t h e  j o b  f i l e  f o r  batch p rocess ing  4) 
5 )  Wait f o r  t h e  job t o  f i n i s h  
6 )  Get t h e  j o b  output  f i l e  from t h e  queue 
7) L i s t  t h e  j o b  output  f i l e  t o  v e r i f y  proper  program 
execut ion 
8) Get a c a t a l o g  l i s t i n g  of any f i l e  c r e a t e d  by t h e  
program t o  v e r i f y  i t s  c r e a t i o n  
The te rmina l  1/0 l i s t i n g s  and j o b  f i l e s  which are inc luded  i n  Appen- 
d i c e s  C through G con ta in  the  r equ i r ed  u s e r  i npu t  f o r  each of t h e  pro- 
grams. These l i s t i n g s  are annota ted  wi th  t h e  r equ i r ed  u s e r  i npu t  under- 
l i ned .  
Job, program, and program output  d a t a  f i le -naming convent ions are 
summarized in Fig. B-1. 
F i l e  names are composed of concatenated p r e f i x ,  r o o t ,  and s u f f i x .  
The p r e f i x  i n d i c a t e s  t h e  output  da t a  form: 
U = unformatted 
F = formatted 
The roo t  i n d i c a t e s  t h e  d a t a  source: 
TOLT - Takeoff and Landing Tower 
CINE = Cinetheodol i te  
MMLE = Modified Maximum Likel ihood Es t imator  
SYNC = A l l  of Above, Synchronized 
The s u f f i x  i n d i c a t e s  t h e  f i l e  contents :  
I = Program source code 
J 
L 
nn = Time s l ice  d a t a  f o r  STS f l i g h t  number nn, i.e., 
= Batch job f i l e  which runs program 
= Compiler source  l i s t i n g  f o r  program 
01, 02, etc. 
Examples: 
UTOLTJ is t h e  batch job f i l e  t h a t  runs t h e  program UTOLTI 
FSYNCOI conta ins  time slice d a t a  f o r  f l i g h t  STS-4 i n  
formatted form 
Figure  B-1. File-Naming Conventions 
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APPENDIX C 
USE OF PROGRAM DEPB 
This appendix contains the terminal I / O  l i s t i n g ,  the job f i l e ,  and 
the job output f i l e  for decompressing the MMLE data. 
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Bf lXQ + T 9 +EXECUTING 
BDUC + B +WAIT QUEUE 
/ 
I I I L E  
JSN SC L I D  STATUS 
A m s +  B + + W A I T  QUEUE 
RGET Y ,JSb!=BrTllJC 
/PL-O 
F'L ACCEPTED + + 
RGET COMPLETE - 
FWA OF THE i-oAn 1 1 1. 
3 L w i w  OF THE LoAu 16434 
F'ROGRAH ENTRY F'O1:NTS .-- 
,657 CP SECONDS 









34400B CM STORAGE LJSED 
:I. 
3 0 3 E -0 4 
IRSE-03 
304E-0 1 
7 4 7 E-- 0 4 
10 0 E- 0 4 
349E-03 
3 3 8 E- 0 4 
1 8 ?E- 0 3 
513E-01 
143E-02 




































r3 I.. 1:. t.1 ,rl .". :I: Pi il 
Q .". A c 1: 1::' 
u-- I MI! 
T 1-1 E T A -.. G F' C; 
A N .- A C :i: F:' 
RDClT.-.AC:IF' 
A X .- A c: 1: F- 
E I... E U A T O  R -.I? C: I F' 
B 01:i F L F' -" c; F'c: 
UP- JETS 
D 0 W N  -- %I E T S 
PI-l I -GFC 
A I.. T Y A GI... 
MACH- I PI11 
RBAR-IMU 
BETA-IMU 
P - A C I P  
R-AC I: F' 
A Y -.A c I P 
F'DOT-ACIF '  
RDOT-ACIF-  
A : ~ L . . E l ? 0 N - A ~ I l ~ ~  

























.-. s. t 22 I. 6 
-4 + 651 s. 
1. 13 t 3 0  
.- 16 + 1.4 l 
.- + 15327E-01 
.- l2 360 
- + 40439 
-15,509 
.." 1 l + 259 
+ 5252YE-02 
+52529E-02 
-88 + 275 






-- + 13959 
-23+Y73. . 
-5 + 9995 
-3 + 6221 
-- 6 0 4 3 P 
s I... 
E 4 3 
E 22 
t 23  
* 53 
E !TO 








+ 23  
t 28 
+ 57 




E 4 1. 
+ :I. i 
+ s.3 
CS 7 
8 2 3 .". 0 .q 
I. 6 8 1: .-. 0 2 
7 4) *1 E ".. 0 2 
A L. F' tl'A .... fd (4 v 
88 LF'ED y c:tj.ITsli' 
8 :;> RPEIl P CI.IDI:\' 
9 0 1.. F:' E D P F' :c I... CI I- 
v 1  RI-'E:D Y F:':[Lc!.r 
9' 2.. 
93 RHC PITCH-EFCS 
9 4 
> ,.I RI-IC F"ITCI.4 Y l"'T.L.C!T--GF'C 
s 6 
77 ALF:'HA CMIS 
98 PHI CMD 
3 1.81: - 0 2 
1. 6 1.1 ..- 0 4 
5 7 0 1: .... 0 4 










Fi' I4 C: R C1 1. 1.- -- E F- C: S 
li' H C: I? 0 I... 1. Y I-' I 1." C1 T -- C; F:' C 
c)c 
A L A N D - E F 1.. F' 
9Y AMI: ACCEL 
1.00 A M I  ALPHA 
:LO1 KEAS 
i o 2  R A m R  ALT 
103 HDOT-*IMlJ 
104 LH SF'D BRK AUTO/MAN 
106 LH F C S  A N D  BF MODES 




105 RH s m  R R K  AUTWMAN 
392E-01 
893E-04 













l 1 6  AX-BET 
11.7 AY--BET 
118 Ai!-BET 
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2 (3 
F 
-4 5004 * 4 h 
0 c 50 
0 ,  + 4 5 




2 0 ..- I. 3 * 3 1.3 E21 
2 0 -1.6c000 c 25 
1 l .- 59489E-OI. 58 
1 1. -- 4 72509 * 32 
20 Y 4  
20 15,284 25 
20 -1.01. E 33 * 1 6  
12 15 .-41+485 
14 28 
13 0, 
15 -2 + 0573 27 






0 ,  
O *  
0 ,  
0 ,  
20 + 389 
0, 
0 ,  
0, 
0 ,  
23 
20 -1 + 3039 ,11 
20 -3 + 844 1 + 46 
20 26 
20 ,10069E-04 18 
20 334 53 72 
20 423 I 1. E- 1 1. 20 
20 c 28 
20 -13,028 1.2 
20 -e93714 Clr- c L CJ 
20 
c-7 
'-57 + 684 55 
1:OSTAT FOR FILE SMALL IS -63 
50001 RECORDS WRITTEN+ 
c: 
I T E M I Z E  OF TAFEI. 1:: I I.. E :I. 
14 + 50 + 24 + 
14 + 50 + 2 4  + 
14 + 50 + 25 + 
1.4 + 50 * 25.  
1 4 + 5 0 + 25 + 
14 +50 + 25 + 
14 + 50 + 25 + 
1.4 90 + 25 + 
1 4 + m + 2 5  + 
14 + 50 + 26.  
14+50 e26 + 
14+ 50 + 26 + 
14+ 5@+ 26 + 
14 + 50 + 26 + 
14 + 50 + 26 + 
I4+50 + 2 6 +  
14 + 50+ 26  + 
1.4 26 + 
14 +50 + 26 + 
14 + 50+26+ 
IFE Y NllM ( DEF'R i + OR + NUN ( COMF'RL i Y B Y E  + 
ENXI 1: F: Y P Y  E + 
UNLOAB P LII * 
NOTE t-n NR 9; + F'ROC: DEF'R + 
NwrE L.D NR + 9; I...nsET MAP-s + 
NOTEYL.DYNR+$ LDSETt LIB-RUNLIE+ 
NOEXIT+ 
IFE: Ir *REML.$ NE + $09; Y AUXI-XES + 
NOTE 9 L.11 Y NR + $ 
END I F Y AI.IX1.. I I3 s + 
ONEXIT, 
LKISE'T Y L IE-REML + 
I F E ~  (4;oB+NE+$o9; i  rEt , r i rRs+  
ENDIF Y ELBIRS + 
I FE Y + NOT + NUM ( 0 ) Y UF:'DA TE + 
END IF Y UF'IIATE + 
NOTE LD NR + 9; I.. I EL. 0 A D RUNL I B r w  R + 
N O T E ~ L D Y N R + $  EXECUTE+$REVERT+ DEF'R+ 
NOTE L. Is Y NR 9; EX I T + 
NOTE Y LD Y N R  + $REVERT Y ABORT + 




1.5 + 1?3 + 23 361 c 522 CF' SECONDS Ef:XE:C:IJTIC)N TIME: c 
:I. 5 + 03  + 23 + i:\'E;:vE:R'r , DETR + 
15 * 0 3  + 2 3  E 
1. 5 + 0:; + 2 4 . 4  REtlE:tw I ~ U N  + 
15 + 03 + 24  + CCIMMENT + DECQM1::'RESSED MMLE 1'IL.E CAL-LED BIG 
1.5 t~s3+24c~lii:W:F.NDYEl:C~~ 
:L 5 t 0 3  + 24 + C:OMNE:NT + F'l!T c; ONTO TA~EFI:I~.E CA~- .LE~ I  'rApi::t 
1.5 i 03 + 24 + COMMENT + TWO REEL-S ARE REQII FOR TAPE1 
1INI ... O A D  Y I...XI Y L.GC11.IF' Y RUNL IE c 
* 
~ ~ , ~ ~ + ~ ~ + T ~ ~ S ( C O M ~ D E ~ ~ ~ T S T ~ ~ ~ ~ ~ ~ ~ L ~ S T I ~ U ~ T P L F ~ ~ T ~ ~ E ~ Y ~ F ~ W ~ S Y M ~ S T ~ O U ~ T ~  -~ 
1 ~ , 0 : ~ . 2 4 x r ~ 0 : 1 .  j...-w~~.w ~ ; 3 . ~ ~ i w 2 0  J .kJ + 03 + 24 
I.!? + 03 + 30 c $EE:G:I: N 7 ZZ!!TF\'S t ZZZTFZS c 
1 5 + 03 3 2  + $l?E!:Tl,II'<N (ZZZTI?S ) 
1 5  E 03 c 32 + 95'JSN i TAPEI=004297/ '004298)  
1 5  + 03 
15 + 04 + 20 + i 4 T 3 1 ~  ASSIGNET1 TO TAPE1 Y USN=004297 + 
1 5 + 0 4 + 2 2 * C Q P Y E I t R I G t T ~ F E l +  
33 c 9;L.AEEL (TAPE;. Y I'*OEEW Y D.yF"E Y L=:&ST30U4T$ Y NT 1 
' -  15 + 04 + 22 c OREVERT 3 
1 5 , 0 4 + 2 ~ ~ + N T r C l 2 - 0 - 0 1 ~ 0 0 4 2 9 7 ~  W D Y 3 1  ~ S O ~ G S 4 3 0 1 . 2 2 5 0 ,  
15+04+29+NT~C1.2~D10000000000000~10#000~20000400000 
15 + 04 + 29 + NT Y C l.2 Y 11404A000000030 13200000002 Y T40OO + 
1 5 + 04 t 29 + NT Y C 12 9 F I I P 1: c! 0 9 E000 3 1 3 P L.5004 Y F'000000 0 0 + 
15 
I 5 + 0 4 + 2 Y + N T Y C 11.2-0-0 1. Y 0 0 425'7 Y W D Y 3 1 t S 0 Y G SO 30 1.22 50 + 
15 + 04 + 29 + NT Y C1.2 t 1~~001100000000000000000120000002700 
~.5+04+2Y+NT~C~121U4046000000430i320000004~~ T 4 0 0 0 +  
1 5 + 0 4 + 2 9 + N T ~ C i 2 ~ F 1 . ~ ~ 1 0 1 . ~ ~ 0 0 0 3 1 . 3 ~ L 5 0 0 4 ~ ~ ~ 0 0 0 0 0 0 1 +  
15, 0 4 + 2 9 + N T t  C 1 2 r E 0 0  Y H4261.6646 Y 
1 5 + 04 c 48 + NT Y C 1.2-..0-.0 1 Y 00429 7 Y W D Y 3 1 t SO I, GS430 10270 + 
15 + 0.1 + 48 + NT Y C1.2 Y I ~ ~ l 0 O ~ O O ~ O O ~ ~ ~ O ~ ~ O O O O Q 1 2 0 0 0 0 4 Q O O 0 4 ~ 0 ~ 0 ~  
1.5 + 04 + 413 + NT Y C1.2 Y U4O46Q00OO0030i 32OOOOOOO2 Y T 4 0 0 0  + 
1 5 + 0 4 + 4 8 + N T t C 1 2 ~ F I ~ . t I O O ~ E O O 1 5 2 6 ~ L 5 0 0 4 ~ P O 0 0 0 0 0 0 0 +  
1 5 + 0 4 + 4 8 + N T ~ C 1 . 2 ~ E 3 2 r H 4 2 6 1 6 6 4 6 r  STATUS, 
15+04+48+NT~C12~Q~01~00~4297~W~~t31tSO~GSO3010270+ 
1.5+04+40+NT~Ci2~D000OQOOOOOOOQ000a000120000002700 
15 + 04 + 413 + NT Y C: 12 Y U 4 ~ 4 6 0 0 0 O 0 0 4 3 0 ~ . 3 ~ ~ 0 0 0 0 ~ 4 ~  Y T 4 0 0  + 
1 5 ~ 0 4 ~ 4 8 + N T t C 1 2 ~ F l 1 t ~ 0 1 ~ ~ 0 ~ 1 5 2 ~ ~ L 5 0 0 4 ~ F ' 4 0 0 0 0 0 0 1 +  
1 5 + 04 + 48 + NT Y C 1.2 Y E00 Y H426l6645 Y 
1.5 + 04 + 49 + NT Y C: 1. 2-00-0 1. I 0042 97 t W D Y 3 i I SO Y GS430 I 5500 + 
15 + 04 + 49 + NT Y C 1 2  t D l O ~ O ~ O ~ ~ ~ 0 O ~ O ~ ~ O ~ ~ ~ ~ ~ . ~ 0 ~ 0 ~ 4 0 ~ 7 0 ~  
15 + 04 + 49 + NT Y C1.2 Y U4046000000030%3200000002 P T 4 0 0 0  + 
15+04+47rNT~Ci21F1lt1Q0~~001~07tL5004tFO0000000+ 
1 5 + 0 4 * 4 9 + N T ~ C 1 2 t E 3 2 t H 4 2 6 1 h 6 4 6 ~  STATUSI 
1 5 + 0 4 + 5 0 c N T ~ C 1 . 2 ~ ~ 0 ~ 0 1 ~ 0 0 4 2 9 7 ~ W ~ ~ ~ 3 1 ~ S O ~ G S 0 3 O i 5 ~ 0 0 +  
* 15+04+50+NT~C12~D00000~000~0000000@0~~.20000002700 
15+04+50+NT~C12~1J4046000000430i3200000042~T4000+ 
1 5 + 0 4 + 5 0 + N T ~ C 1 2 t F i 1 . t ~ 0 ~ t ~ 0 ~ ~ . ~ 0 7 ~ L 5 0 0 4 ~ ~ ~ 0 0 0 0 0 0 1 . +  
0 4  + 29 t NT Y f: 1.2 Y E32 Y M4261. A646 I STATUS + 
RECOVERED + 
RECnUEREIl+ 
1 5 + 0 4 + 5 0 + N T ~ C 1 2 ~ E O O ~ H 4 2 6 1 6 ~ ) 4 6 ~  RECOVERED+ 
1 5 + 0 7 + 3 3 + N ~ ~ C ~ 2 ~ ~ ~ ~ ~ 1 1 0 0 ~ 2 9 7 ~ ~ ~ ~ ~ ~ 1 ~ S O ~ G S 4 3 0 ~ . 1 0 4 0 +  
15+07+33+NT~C02tD10004~0~.420000000@011~0O0000O000 
1 5 + 0 7 + 3 3 + N T ~ C 0 2 ~ U 4 0 4 6 0 0 0 0 0 0 0 3 0 ~ . ~ 2 0 0 0 ~ 0 0 0 2 ~ T 4 0 0 0 +  
i5+Q7+33+NT~C02~F11~100~~01~050tL5004t~00000000+ 
1.5 + 07 + 33 + NT Y C 0 2  Y E32 Y H426l.6646 t STATlJS + 
1.5 + 07 + 34 * NT t C02-0-.01 Y 004297 Y W D  Y 31 Y SO Y GS0301.4320 + 
1.5 + 07 + 3 4  + NT Y C O 2  Y D0000000000OO0000OQ0O120000002700 
1.5 + 07 3 4  + NT Y C 0 2  I l J 4 ~ 4 6 0 0 0 ~ 0 ~ ~ 3 O 1 ~ 2 0 ~ 0 ~ 0 0 ~ ~  Y T 4 0 0 0  + 
15 + 0 7  + 34  + NT Y C02 Y F 1 1 . 9  IO 1. Y EO I 5050 Y L5@04 I 1-"4OOOOOO 1. + 
15 + 07 + 34 + NT Y CO2 Y EO0 Y 1-14261. 6646 Y F;EC:ClUERED + 
TR-1220-1 c-9 
9 N S +  
1.5 + 30 + 1.5. USER KIAYFILE F'ROCE!SSE:D + 
:15+ 30 + 5 4  + X:lAYFIL..E ( cIUTF"1JT Y ,JT:=D) 
DSF -. FIL..E N O T  CIN MASS STQRAGE + 
/OLD 9 ENQUIRE 
/OLD Y ENQFIL  
4'L T ST 
l 
ENQUIRE NOT FOUND+ 
SYSTE:M GCTIUITY + 
USER NAME 
USER INXIEX HASH 
.JOB S E Q +  NAME 
FAMIL..Y 
F:' h c I< N A M E 
P R I M A R Y  I-1L.E 
SllE SYSlEM 
CF'U PRIORITY 
M A X  I-I.. ( C M )  
M A X  F'L (EC) 
LAST FL ( C M )  
LAST FI- (EC) 
H 0 R T O N 
TWI4Q 










___ ~~ TR-1220-1 c-10 ~ 
.... 
I? 1:: s OlIFi'C E: DE 1"1 A ND A E; s I G NE1:I 
F:' 1.7 I. 1. 
IC! ,.i 1. I. :I. 
.... 
RESOtJliCE USAGE ALLOWEKl+ 
5 E c O E4 I1 s 
JOB S T E P  SRl!  NO L I M I T  
ACCOlJNT 1CL.K SRU NO L I M I T  
2000 
r1AYF: I i  ...E: MESSACXS NO LIMIT 
c:ON'ri:i'OL. STATMTS NO L.IMIT 
MASS STORAGE NO L I M I T  
.- 
J O E  CONTROL R E G I S T E R S ,  
CONTROL. S T A T E M E N T  ( S )  
L O A D E R  I N F O R M A T I O N +  
HAP O P T I O N S  = I l E F A U L T  
1lE:IC-UG = O F F  
Gl..OEAL L I I i l R A R Y  S E T  I S  - 
E M P T Y  + - 
TR-12 2 0-1 c-1 1 
1: N 1"' iJ 7- 
1"' i i  0 c F.:' 1: I... 
I? E: M I... 
s Pi A 1. I... 
E: lil Q IL" 1: I... 
TAFEl 
E I G 
CI iJ 'r F' ii 'r 
Y4S 20 
I N + *  
I... C! c 
F' M c t 
F'M c t 
I... Cl + 
I". CI c 
LO. 
LO. 
E 0 I? 
E CI R 
EOR 
Ec!I 
1: /C W l i  I TE: 
I /'C 
EO1 
EO r< w R I T E: 
c-12 
I;RE'JERT + 
/ :i: D 1.- E 
CUJEhf IZE (TAPE Y L=LTAPE 1 
a I T E M I Z E  COMFLETE + - irxs L E 
: I D L E  
I...IST Y I-':~l..TAPE 
s 
1 I T E M I Z E  OF TAPE F I L E  I STXOU4T 
S3/1.0/20+ 1 5 + 4 5 + 1 . 1 +  PAGE 1 
REC NAME TYPE LENGTH CKSUM DATE COMMENTS 
I T E M I Z E  83155 
1 ::A:::A TEXT 2 6 7 6 4 7 4 4  7374 
- * E O I  * SUM = 2 6 7 6 4 7 4 4  
DEPR JOB FILE 
1 .  . 
?? F: 1L.E p MML,ETPT 9 R 




S 'r' :I: + 
1.1 !3 E: R ( 1-1 (I I? T O N Y T 1: M H 1 
Ct-IARGEY x x 9  x x ,  
COMMENT + RESERVE 1 DISKF'ACK Z: PHASEENCODEII TAF'EDRIUE + 
13ESOIJRC(DJ1-1 Y FE=I 1 
COMMENT + ENTER MMLE F I L E  DECOMFRESSXON F'ROCEDURE 
GETrFROCFZL/UN=MAINErNAI 
SETTL. Y 2000 + 
ATTACH Y REML/UN=MAINE Y NA t 
ATTACH ( SMAI.,I._-OU4DAT/~JN=MAINE I F'N-AKW T I  F R = n  J Y NA 1 
BE:CiINrRUNt Y~:iEPRrCQMPRLYlJN=MAINE,L~B.S=~EML* 
RE;:WINDr BIG, 
CC!MMENT+ PUT B I G  ONTO A TAPEFILE CALLED TAPEl 
C(IMPIENT+ TWO REELS ARE RECJD FOR TAF'EI 
' ~ R S ~ C O M ~ ~ [ S E ~ F ' R T S T ~ ~ T ~ F ' U ~ L ~ S T I C ~ U ~ T ~ L F N ~ T A ~ E ~ Y O ~ ~ W Y - S Y M ~ S T I O U ~ T ~  
COMMENT , DECOMPRES$ED MMLE F I L E  CALLED B I G  
C C I F ' Y E I  v E I Q r  TAF'EI 
E:':NOt.!IRE (O-ENQF:TL..) 
1.j N I... I:) A X I  F E I Ti + 
:I:TEM:I:ZE(TAPEl) 
/EUR 
1'; li: I" I" I-' 9 IF N CJ F T I... c 
C-13 
APPENDIX D 
USE OF PROGRAM DMMLE 
This appendix contains the terminal I/O l i s t i n g ,  the job f i l e ,  and 
the job output f i l e  for processing the MMLE data. 
TR- 1 2 20-1 D- 1 
f UVNLLE JOB FILE LISTING 
STI * 
USER(SYSTECH,STII) 
CHARGE, X X ~ X X ~  
TRS, LFN: TAPE1 tL:STIOV4Tt SY HzSTIOV4T j OPzR 4 
GETPF,UHHLEI a 
FTN5, I zUHRLEI tETtDB,ANSI ,LO:H/L/R,PY:12YjL~UHHLEL 










034 NPTR< Number of Signa l s  
005 -1 
006 AQDOT 1 






























095 PRRHCP . .  
oei DSPCHD 
/SUBHIT,,TO Submit  Batch UMMLE Job 
/E 
Job # 13,01,51, SURHIT COHPLETE, JSN IS ICLJO,, 
TR-1220-1 D-2 
13*011511STI * 
13 e01 , 51 *USER(SYSTECHj 
13*01*5l~CHARGE)) 
13*01*52* UARNINC, *+SRU ALLOCATION EXCEEDED, 
. 13 e01 * 53*PROCl+ 








$REVERT* *if#* SYSTEH PROLOGUE COMPLETE i * ~ i  
13, 02 to1 * TRS jLFNzTAPE1 ,L-STIOV4T,SYH-STIOV4T,OP~R 
13*02+01**TRS* Vl,l-80192 85/05/28 13tO2tOl 
13 02t05 *)BECIN,ZZZTRS,ZZZTRS 
13 e 0 2  06 $RETURN(ZZZTRS) 
13 e02 e07 ~$VSN(TAPE1~001001/001665~ 
131 02 08 +$LABEL (TAPE1 ,PO=R ,DzPE, L'%STIOU4TS , NT 1 
13,10*19*NT33, ASSIGNED TO TAPE1 VSNz001001, 
13 a lot20 ,$REVERT* 
13,10*2l * GETPF,UMMlEI t 
13*10*21, CETPF COHPLETEt 
13,lO ,23*FTN5,I:UMHLEI ,ET, DB, ANSI,LO:H/A/R,PU~129,L~UHHLEL, 
13*10*24* 62200 CH STORAGE USED, 
13*10*24* 
13, 10, 24 ,REPPF(UHMLEL) 
13 * 10 v26, REPPF COMPLETE * 
13* lo* 26 ,SETTL, 100 
13 * 10 + 27 t LGO t 
13*14*38* END OF TAPE) TAPE1 AT 14561, 
13tlb*lS,NEXT VSN, 33, 001665e 
0,267 CP SECONDS COMPILATION TIME* 
13*14*47, STOP UNFORMATTED DATA FILE YRITTEN 
-13*18*47, 27400 HAXIMUM EXECUTION FL, 
i3*ia,47, 8 2 ~ 1 4  CP SECONDS EXECUTION TIHE* 
13tl8*47tREPPF(TAPE2~UHHLEO4) - 13,19*09, REPPF COMPLETE, 
13 , 19 , 10 UEAD 1 
13,19+10,UEHT, 44t036KUNSt 
13* 19 10 8 UEHS, 72*593KUNS, 
131 1P 10,UECPj 85*472SECS, 
13* 19 t 10 8 AESR, 112 *25OUNTS* 
1 3 J Y  lO,$OUT(~/OPzE) 
13*19,12e NO FILES PROCESSED, 
13*19* 13*$DAYFILE(OUTPUT, JT'D) 
0 * 004KUNS 4 






USE OF PROGRAM UCINE 
This appendix contains the terminal 1/0 l i s t i n g ,  the job f i l e ,  and 
the job output f i l e  for processing the CINE data. 
TR- 12 20-1 E- 1 






CHARGE, X X +  X X t  









57780 4 S t a r t  Time 
581511 End Time 











If IPRATE = 1, S t o r e  E v e r y  Time S l i c e  / If IPRATE = n,  S t o r e  E v e r y  n t h  Time S l i c e  
Submi t  Batch UCINE Job 
/ /SUBMIT,,TO 




/LIST t FzCIUH 
1 
1 SUBROUTINE OPTION 73/74 OPT’OjROUND. A/ S/ M/-D,-DS FTN Sell 
20 RETURN 
TRIVIAL i NO PATH TO THIS STATEMENT 
1 
CFILE LABEL RECORD INFORMATION: 
JON: 921EB 
TAIL: 0 
TITLE: NAD - 27 
TEST: 0 
FLIGHT: 115-0 
FLIGHT DATE: 04JUL8 
DATE REQUEST: 
07/16 15,30 
- - -  PARAMETER LIST --- 
NUN ORD PARARTER --- -- -  -I------- 
1 1  HIS HMS 
2 2  INDEX 
3 3  ELAPS SEC 
e e e 
1 e b 
e e e 
98 98 PALT FEET 
b 99 99 AZATT DE6 
100 100 ELATT DE6 
101 101 VATT DE6 
102 102 ELDMP DE6 




1 CIUM NASA ARES-DFRF CYBER 170-730, NOS 21 1-5801577-8, 85/05/24, 
TR-12 2 0-1 E-3 
16 *24,43 * STILIST + 
16424 t43tUSERjSYSTECHj t 
16124 t 43,CHARCEt , 
16t24143t WARNINCt + tSRU ALLOCATION EXCEEDED+ 
16 t24 + 46 *PROCl* 
16124149 
16 +24 * 50 * FCOPY COHPLETE 
16 t 24 J O  e 
16 *24 ,50+ $COPYSBF(UUUSCRl,OUTPUT) 
16 * 24 t 51 t EO1 ENCOUNTERED 4 
SFCOPY (PzUUNEWSl, N:UUUSCRl ,PCzASCII ,NC=DIS) 
SREUIND ( UUUSCRl 1 
16 +24 31 
16+24+51* SNOTE(OUTPUT,NR) ; 1 
16*24,51* SRETURN(PROCltUUNEYS1 ,UUUSCRl) 
16 24 e52 %REVERT a **tit* SYSTEH PROLOCUE COHPLETE )*)*E 
16 624 t 52 t SETTL, 100 
16 * 24 *54*TRS,OP:R, SYH:CINE04 j LzCINE04 ,LFW:CFILE,UNzSHAFER e 
16t24t54tiTRSt U1*1-80192 85/05/24 16124.54 
%BKSP( OUTPUT 1 
16 24 (59 tSBECIN,ZZZTRS,ZZZTRS* 
16 *25 e00 *%RETURN (ZZZTRS) 
16125 e00 t%USN(CFILEz001307) 
16*25,01*%LABEL(CFILE,PO.R ,F-SI,D-PE,Lt%CINE04$,NT) 
16*28*05*NT31, ASSIGNED TO CFILE 
16t28107 *$REVERT 8 
16828t07 *CETPF,UCINEI t 
14,28,08. CETPF COHPLETE* 
l6t28 t 09 tFTN5, IzUCINEI ,LOtHIAIR, PU.129, L:UCINEL * 
16t21*16* 64200 CH STORAGE USED* 
16*28*16t 
16.28 t 16 *REPPF,UCINEL* 
16.28t18, REPPF COHPLETEI 
16*28*20 tL608 
16428.22. CH L U k 1  z 234651, LOADER USED 416008 
16.29.46, STOP UNFORHATTED FILE YRITTEN 
16,29146, 44400 HAXIHUH EXECUTION FL* 
16t29*46* 
16129t47 *REPPFiTAPE3zUCINE04e 
16 * 29 t55 t REPPF COHPLETE 
16.29 *55*UEADj 0+004KUNSt 
1 6 8  29 155 t UEPFj 0 113KUNS t 
Me29 e 5 5  t UEHT, 68139KUNS. 
1bt29t55 ,UEHS,' 728 179KUNSe 
16629 t55 t UECP, 24,673SECSe 
16*29*55*AESRj 45*923UNTS* 
16*29 t55 tSOUT(*/OPzE 1 
16*29*56. NO FILES PROCESSED* 
16129 656 t%DAYFILE(OUTPUT, JTzD) 
1 VSNz001307* 
16t28 15 e 1 TRIVIAL ERROR IN OPTION 
1,171 CP SECONDS COHPILATION TIHE* 
20t969 CP SECONDS EXECUTION TIHE, 
TR-12 2 0-1 E - 4  
/CAILISTtLO:F tFNzUCINE04 
CATALOC OF SYSTECH FHIDFRF 85/05/24, 16.45.32, 
FILE WAHE ACCESS FILE-TYPE LENGTH DN CREATIOW ACCESS DATA HOD 
PASSYORD HDICNT INDEX PERH, SUBSYS DATEITSHE DATEITME DATEITIHE 
PR Bk RS 
1 UCIWE04 DIR, PRIVATE 1124 14 85/05/1b, 05/05/24, 85/05/24, 
4 YRITE 12,34,54, lbt29 47 1b129,47 
N HD D 
1 DIRECT ACCESS FILE(S), TOTAL PRUS : 1124, 
TR-122 0-1 E-5 
. 
APPENDIX F 
USE OF PROGRAM UTOLT . 
This appendix contains the terminal 1/0 l i s t i n g ,  the job f i l e ,  and 
the job output f i l e  for processing the Takeoff and Landing Tower (TOLT) 
Data. 
t 
TR-1220-1 F- 1 
DATE 
29-Jan-85 






I t  
t 











FTH5 ( 1:UTOlTIt LtllTOLTL j LO-SIAIRIHt ANSI! BL, DBt ET) 














ILLEGAL PARARETER , 
/CATLIST,LD-F,FN:UTOLTO4 
CATALOG OF SYSTECH FMl3FRF 85/01/25', 12,57926, 
FILE NAHE ACCESS FILE-TYPE lENCTH DH CREATIOY ACCESS DATA ROD 
PASSUORD HD/CNT INDEX PERil, SUBSYS DATEITIHE DATE/TIHE DATF/TIHE 
PR BR RS 
1 UTOLT04 IND, PRIVATE 57 85/01/25, 85/01/29, 85/01/?9+ 
5 MITE 17 ,05444 12,49,32, 12,49,32+ 
N HD D 
1 INDIRECT ACCESS FILE(S), TOTAL PRUS : 57 








- -EOR- - 























58162 , 00 






































0. 0 ,  
-51 ,01565 
-47 e 17704 
-43,29003 








0 ,  
0, 
0, 
0 .  
474 ,7069 - 16 t 36006 








19 9 72024 










4 ,041 198 
3 8 2 ~ 1 5  -17,04404 
3772,698 -15.95168 
37 18 # 2 1 & - 15 * 08206 
3665.045 - 14.43520 
3593 249 - 13 ,97582 
3513.340 -14, 
, 2469254 6 976741 
2469254 6, 976781 
,isa7w 6.941200 
,8225751E-01 74024392 
8 29691511-01 6 ,985059 
4509983E-02 6,922542 
,4712931E-02 bt836041 
1 ACIY NASA AHES-DFRF CYSER 170-730, NOS 2,1-530/577-a* ri510~1oi. 
. DAYFILE 15t59~19eSTI 
15, 59 e 19 ,USER(SY STECH, 1 
15,59t19,CHARGEt, * 
15459t19, YARNING, * tSHU ALLOCATION EXCEEDED, 
15*59*23,PROCl* 
15,59,28, SFCOPY (P=UUNEWSl ,#‘-UUUSCiil ,PC:ASCI i ,NC=DIS) 
TR-1220-1 F-3 
15159129, FCOPY COHPLETE, 
15 I 59 + 29 1 
1 5 3  ,301 SCOPYSEF(UUUSCR1 ,OUTPUT) 
)REYIND( UUUSCRl 
15,59*301 EO1 ENCOUNiE2E3, 
15153,301 t8KSP1OUTPUT) 
151 5 9  e 30 1 
15 ,59 1 31 1 
15 ,5Y ,32, (REVERT P M E ~  SYSTE\ PROLOGUE COHPLETE **WN 
15 ,59 1 32 ,CETPF( UTOLTI 
15159,331 CETPF COtlPLETEo 
15 159 ,33,CETPF,TAP€-ClHHA04 1 
151%' ,361 CETPF COHPLETE, 
1 5 J 9  e37 *REYIND,TAPE 
15 159 + 3&*FTN5( 1:UTOLTI ,L~UTOLTL~LO~S/A/H/M~A~SI ,BL,DB,ET) 
15,59,47, 62200 Ctl STOkCtCE USED1 
1 5 5 Y  147, 
IS 59 47 9 fTRS,OP;R, SY tl:CAHRAOS , L$AtlkA04,LFN:TAPEl ,UN:SHAFE 
15159147*k1 
15159 9 47 tREPPF(UT0LTi) 
1 5 A P  149 a REPPF CONPLETE, 
15159 1 49 ,SETTI,, 10001 
151 59 1 50 *IDSET (PRESET-ZERO) 
1 5 J 9  t501LC01 
16*00104+ STOP ALL THE DATA HAS BEEN READ 
16v00+04* 41400 HAXIHUH EXECUTION FL* 
16*00,04, 
16tOO 104 ,REPPF( TAPE3:UTOLT04) 
16*00*07* REPPF COHPLETEI 
16*00*07 BUEAD, 0 tOOEKUNS+ 
18 B O O  1 07 1UEPFj 0 1 089KUNS 1 
16100 1 07 *UEHS, 3i881KUNSe 
16 1 00 e07 1 UECP, 5*059SECS* 
l6o 00 107 AESR, &,342UNtS* 
16100107 +SOUT(s/OP:E) 
1b100t07t NO FILES PKOCESSEIi, 
16100 e G 9  +(DAYFILE( OUTPUT,JT:D 
)NOTE (OUTPUT, NR) ; 1 
~RE~URN(PkOCl,UUWEYSl,UUUSCHl) 
01573 CP SECONBS COMPILATION TIHE1 
2.041 CP SECONDS EXECUTION TIG1 





USE OF PROGRAM SYNC 
This appendix contains the  terminal 1/0 l i s t i n g ,  the j o b  f i l e ,  and 
the  j o b  output f i l e  for merging data f i l e s  with SYNC. 
, 
TR- 1 2 20- 1 G- 1 











i w  
GET? PROCFItlUN~IIASNE, W ~ ,  
SftTL 1 200 s 
BECIW, RUW, ,SYNC,SY WCL. 
COPY E1 j Dfilh, IIIFIL ,RY i 
RIPPT (DRTA*UlAWD04) 
UNLOAD 1 LED i 














SKEY O e  
CHANNELS Y 
KETHOD 2 0125 / 
INFILE 2: 
SKEY * 1125 
CHAWNELS t 8 
METHOD s 0.05 / 
1NFILE 31 Tape 2 (CINE) Chant1 1 
SKEY 0. Tape 3 (MMLE) Channels 1 through 9 CHANNELS 34 
TIME 
/EOk 





0: 0:SblSZ: 000 0: 0: 58184: 000 Start Time 
1 4  
TR-122 0- 1 I. 
Stop Time 
G-2 
NEYS EVENT! OF GENERA1 INTEREST, CREATED 85/04/30; 14:OO HRS, 
FINAL NOTICE,.. THE CDC PASCAL COSTRACT EXPIRES CN 31 HAY 1Y85! 
K B E R  USERS ARE REHINDED THAT ANY JOBS INVOLVING LARGE WUllEEkS 
OF CARDS TO BE LOADED OR DUHPED SHOULD BE DONE NOY YHILE THE 
THEY EXIST ON THE ELXSI, kRE RELATIVEL? LOU-SPEED UNITS SiNCE 
HIGH-SPEED CARD-RiADERIPUNCti ARE AVAILABLE+ THESE DEVICES! AS 
IT IS A N  INTERACTIVE-ORIEWTED SYSTEHI AFTER THE CYBER PLUG IS 
PULLED (30 SEFTi 85) CARDS YILL AUTOHATICALLY BE DISCOURAGED! ! 
t t t  N O T E  t i i t  
ALTHOUGH UE TRY TO KEEP YOU INFOkHEb OF THINCS THAT YOU NEED 
PERIODICALLY FOR DETAILS AND OTHER SYSTEM DEVELOPMENTS THAT 
kUHNINC IS NO, 2b AND UAS CREATED ON 84/12/21, THANX YOU! 
TO INOU THROUGH THIS 'BUL&ETIN", DON'T FORGET TO CHECX SYSBULL 
AFFECT ALL CYBER USERS, THE SYSTEM BULLETIN TMT IS CURRENTLY 
1 
S 
1 LOAD HAP - SYNC 
S 
1 
FYI  OF THE LOAD 111 
L Y h 1  OF THE LOhD 67602 
TRANSFER ADDRESS - -  SYNC 446 
PROGRAH ENTRY POINTS -- SY NC 446 
1,556 CP SECONDS 107000B CM STORACE USED 
CYBER LOADER 1 ,5-577 85/06/05 1 14 I 40 , 27 PAGE 1 
SYNC PROGRAM 
1 SEPT l P I O  
RICHARD E MINE 
NASA DRYDEN 
OINFILE NUllPEk 1 
OINFIlE NUMBER 2 
OINFILE NUHBER 3 
OOUTFILE DESCRIPTION I 
UNIT: i NAME: FILE1 FORHAT: C'hAWNELS: P SIEY: 0, DT: ,25 
UNIT: 2 HA14E: FILE2 FORMAT: CHANNELS: 8 SXEY: ' 1825 DT: ,05 
UNIT: 3 NAME: FILE3 FORHAT: CHANNELS: 34 SKEY: 0, DT: 104 
G-3 MAHE: DATA UNIT: 10 DT: e04 TTOL: ,0001 
OUTPUT CHkNNEL SOURCES: 
128 TAbLE HOVES 
mn INFILE 2 CHANNELS: 
1: 1 
FRO! INFILE 3 CHANNELS: 
2: 1 
TO 9 








FROH IHFILE 2 CHANNELS: 
FROM lNFILE 3 CHAHHELS: -,. 
FkOlr IUfiLt 3 CHANNELS: 
23. 4 
TO 6 
FROH INFILE 3 CHANWELS: 





3 2 ~  21 
TO 34 
FROM INFILE 2 CHANNELS: 
FRO# INFILE 1 CHINWELS: 
FROR INFILE 3 CHANNELS: 
46. 7 
47. 8 
47 TOTAL OUTPUT CHANNELS. 
1 SYNC, TIRE II(IERvALS, 
OREOUESTED TIRE INTERVAL WBEk 1 IS 0 O+l+ 0 TO 0 0- 0 
DROPOUT on INFILE I. OWIU TIHE IS o o o 0. HEXT IUIU TIE IS 16 9 zi 1 
END OF REQIIIWED 
ACTUAL START TIHE FOR IWTERVI\L IS 16 9 12 0 
DROPOUl ON INFILE 3. OUTFILE TIRE IS 16 9 43 920e NEXT INFILE TIME IS 9399 59 59 0 
!UTERUC~. a01 FPMFS MRIW~N yw ? R F P U & ~ .  la?? uas !I  v A A  n 
NO RORE TI% SENENTS REQUESTED* 
FILES CLOSEDa 801 TOTAL FRAMES OW OUTFILE* LAST IS 16 9 44 0 
1 PROCRAH FSYWC 73/74 OP?~O,RWWP~ A/ SI III-Dl-DS fTN fe1+577 85/06/05+ 14.44.52 PACE 1 
20 10 FORIIT( 100F1213 1 
TkIUIAL E RECORD LENCTH EXCEEDS 137 MILURNS -- M Y  EXCEED 110 DEVICE 
1 DXTB NASA AHES-DFRRF CYBER 170-730, NOS 2. l*fbO/V7-b 8 15/66/05 e 
14 9 37 -59 I STI 9 
14 38.00 ,CHAkCE, + 
DAYFILE 
14 138 9 00 ,USEk(SY STECH, 1 
14,38*00, UARUIWE,s ,SRU ALLOCATION EXCEEDED, 
14 e3be02,PROClo 
14.38.07. SFCOPY (P*UUNEYSl rN4UUSCR1 ,PC:ASCIIIWC~DIS) 
14.31 , 0 8 9  SREYIND(UOUSCR1) 
14,38*06, FCOPY CORPLETE. 
14 93beObt (COPYSBF(UUUSCR1,OUTPUT) 
14 m 3b . OY 4 EO1 ENCOUHTERED o 
14 e38 e09 SBKSP (OUTPUT) 
14 6 3 6  BO9 e 
14 9 36 I 09 
14+38,10* 
14 8 38 e 10 o 
$NOTE( OUTPUT,RR) i 1 
SRETURI(PROC1 jUUNEYS1 ,UUUSCR1) 
(REVERT, fiffl SYSTEM PROLOCUE COMPUTE Mtft 

14 I 44,56. IDSET( PRESEWERO) 
. , *  f 14 644,564 LOAD(LCO1 
14144,56,EXEiUTE, 
14,46936, STOP END-OF-FILE ENCOUNTERED 
14,46,36, 30200 MXIRUR EXECUTiOW FL, 
14q46.36, 
14 v 46 e 36 i UNLOAD, I WFIL * 
14~46~36~REPPF(OUIFIL~FLAND04) 
14,469431 REPPF CONPLETE, 
14 46 t 43 iUEAD, 0 ,002KUNS , 
14,46,43*UEPF, O,lESKUNS, 
14 $46 e 43 S U E I I S !  43 , 17OXUNS, 
14 t 46 i 43 ,UECP 29 868SECSB 
14 146 , 431bESk, 42,755UMS1 
14 i 46 ,43iSOUT ( f i /OP=E) 
14,46,43* NO FILES PROCESSED, 
14 46 i 44 +%DAYFILE( OUTPUI, JT'D 1 
1565'95 CP SECOMDS EXECUTION TINE, 
/I. 
I TR-1220-1 G-6 
I 
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